Identification and localization of ATP-diphosphohydrolase (apyrase) in bovine aorta: relevance to vascular tone and platelet aggregation.
In this work, we confirm the existence of an ATP-diphosphohydrolase (apyrase) in bovine aorta and we show that its properties are different from the previously described pancreas ATP-diphosphohydrolase. Hence the aorta enzyme should be considered as a novel type of apyrase. The demonstration is based on pH dependency profiles, heat denaturation curves, 60Co irradiation-inactivation curves and enzyme localization after polyacrylamide gel electrophoresis under non-denaturing conditions. In addition, the irradiation-inactivation curves clearly showed that for both pancreas and aorta enzymes preparations, the same catalytic site is responsible for the hydrolysis of ATP and ADP. The molecular masses of enzymes calculated with this method are 132 +/- 19 kDa (mean +/- S.D.) and 189 +/- 30 kDa (mean +/- S.D.) for the pancreas and aorta enzymes, respectively. Preliminary observations on isolated bovine brain capillaries revealed a high level of enzyme activity strongly suggesting that an ATP-diphosphohydrolase is associated with endothelial cells. The presence of the enzyme on this type of cells was confirmed with pulmonary endothelial cells in culture. Considering the high proportions of smooth muscle cells relative to endothelial cells and the high level of enzyme activity in the aorta preparation, an ATP-diphosphohydrolase activity is definitely present in smooth muscle cells. The ATP-diphosphohydrolase activities described above could regulate the relative concentrations of purine nucleotides both in the plasma and within the vascular wall and hence could play a role both in platelet aggregation and in the control of vascular tone.